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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 13 March 2006 . 
2a)E3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1.3-8.11-22.24-26 and 28-38 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) lEl Claim(s) 1.3-8. 11-22.24-26 and 2-388 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) Q The drawing(s) filed on is/are: a)Q accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 1 19 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .0 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1) S Notice of References Cited (PTO-892) 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/lv1ail Date . 



4) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 
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PTOL-326 (Rev. 7-05) 
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DETAILED ACTION 

1 . Receipt of the papers filed on Marcy 3, 2006, is acknowledged. Claims 1, 3-8, 1 1-22, 24- 
26 and 28-32 are pending. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 



Claim Rejections - 35 USC § 103 
3. Claims 1, 3-8, 11-15, 22, 24-26, 28-31 and 33-37 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Dubin et al (5,972,192) combined with Ueno (6,245,676), newly cited. 

Dubin et al is interpreted and applied as in the previous office action. Applicant has 
amended independent claim 1 by adding the limitation that the second time period during which 
the electroplating power supplied between the anode and surface of the workpiece is greater than 
or equal than five seconds. The Ueno patent discloses the use of electroplating power which is 
periodically reversed. Waveforms are shown in figures 3 through 6. Time periods tl and t2 
which correspond to forward and reverse plating power are identified in figures 3 and 4. Ueno 
teaches that these time periods are chosen to be less than about 10 seconds. See column 10, lines 
17-23. Ueno teaches that reversed electroplating power assists in removing any corner of an 
opening of a trench to prevent any pinch-off and to remove additive molecules that are adsorbed 
at a high current density portion. See column 9, lines 20-47. This time period overlaps the 
newly recited time period of greater than or equal to five seconds now recited by applicant. 
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Additionally, since Ueno shows multiple applications of the pulse pattern, cumulative times of 
greater than 10 seconds are suggested. It would have been obvious to have utilized time periods 
suggested by Ueno in the process of Dubin et al because the semiconductor would have been 
efficiently metallized as shown by Ueno. 

4. With respect to newly presented claims 33-37, Ueno discloses the inclusion of off power 
between the pulses of forward and reverse plating power. 

5. Claims 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin et al 
(5,972,192) combined with Ueno (6,245,676) as applied to claims 1, 3-8, 11-15, 22, 24-26 and 
28-37 above, and further in view of in view of Sonnenberg et al (5,223,1 18) and Creutz 
(3,770,598). Sonnenberg et al and Creutz are interpreted and applied as in the previous office 
action. 

6. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin et al 
(5,972,192) combined with Ueno (6,245,676) as applied to claims 1, 3-8, 11-15, 22, 24-26 and 
28-37 above, and further in view of in view of Ting et al (5,969,422). Ting is interpreted and 
applied as in the previous office action. 

7. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin et al 
(5,972,192) combined with Ueno (6,245,676) as applied to claims 1, 3-8, 11-15, 22, 24-26 and 
28-37 above, and further in view of Uzoh et al (6,251,251). 
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8. Claim 38 recites a diffiiser plate between an anode and the location of the workpiece. 
The Uzoh et al patent is directed to apparatus for electroplating onto semiconductor wafers. As 
shown in figure 1 the apparatus includes diffiiser plate 1 1 between anode 3 and the position of 
the workpiece. Uzoh et al teach that the diffuser plate redistributes the flow from a non-uniform 
pattern to a more uniform one or to that of some intended flow pattern (column 3, lines 6-9). It 
would have been obvious at the time the invention was made to have included a diffuser plate in 
the apparatus suggested by Dubin et al and Ueno because flow of the electrolyte would have 
been controlled. 

9. Claims 1 5 3-8, 11-15, 22, 24-26 and 28-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dubin et al (5,972,192) for the reasons given in the previous office action and 
in view of the following comments. 

10. Claims 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin et al 
(5,972,192) and further in view of in view of Sonnenberg et al (5,223,1 18) and Creutz 
(3,770,598) for the reasons given in the previous office action and in view of the following 
comments. 

11. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin et al 
(5,972,192) in view of in view of Ting et al (5,969,422) for the reasons given in the previous 
office action and in view of the following comments. 
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12. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dubin et al 
(5,972,192) in view of Uzoh et al (6,251,251). 

Response to Arguments 

13. Applicant's Remarks have been carefully considered but are not deemed to be persuasive. 
Applicant has amended claim 1 to recite that the second time period is greater than or equal to 
five seconds. As indicated in the previous office action Dubin et al state that "In employing 
pulse electroplating in accordance with the present invention, one having ordinary skill in the art 
could easily optimize the relevant variables, such as the duty cycle, frequency and current 
density in a particular situation" (column 5, lines 63-67). In example 1 Dubin et al indicate that 
the kinetics of electroplating copper were observed after time periods of 20, 40 and 80 seconds. 
These time periods are all within the range now recited for the second time period now recited in 
claim 1. Time of electrolysis is a result-effective variable. The longer the time period, the 
greater the electrolytic effect achieved. Based on the teaching of Dubin et al, choice of an 
appropriate duration for the second time period would have been a matter of routine optimization 
within the skill of the ordinary worker in the art. Applicant has pointed to no results obtained by 
choosing a second time period of greater than or equal to five seconds. 
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14. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William T. Leader whose telephone number is 571-272-1245. 
The examiner can normally be reached on Mondays-Thursdays and alternate Fridays, 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King, can be reached on 571-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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